one in an animal. ' The clinical history and the pathomorphological findings in a five-year-old cow with ectopic l a d mal gland tissue in the eye are described.
A five-year-old female dairy cow was presented with blepharospasm of the right eye, which had been present for one month and worsened during the week before presentation, despite local atropine and chloramphenicol treatment (GloveticolR, Gist-Brocades nv Delftpederland). The cow drooled saliva, and her head was tilted to the right. Eyelids of the right eye were swollen and lacrimation was profuse. Vision of the right eye was decreased as shown by vision testing (menace reflex). The conjunctiva was red.
Clinical ophthalmologic examination was done after sedation with xylazine (RompunR, Bayer, Leverkussen, Germany). Corneal edema and newly formed vessels were present in the deep and superficial layers. Inspection of the iris and deeper structures of the eye was not possible because of the corneal opacity.
The eye was treated locally with cloramphenicol and atropine for four days. Because of the poor response to this medication, transpalpebral ablation was done.3 No complications during or after surgery were observed.
The enucleated right eye was fixed in 10% buffered formalin and lateral calottes were removed. After stereomicroscopic examination, 7-pm serial sections were cut and stained with hematoxylin and eosin (HE), periodic acidSchiff (PAS), alcian blue, and Weigert-van Gieson.
On stereomicroscopic examination, the cornea was thickened and opaque. In the ciliary body in the dorsolateral part of the eye, several cysts were present-some protruded into the anterior chamber. The walls of these cysts were black. Between the cysts, white lobulated tissue was present.
On histologic examination, lacrimal gland tissue was found in the conjunctiva, in the corneoscleral junction, in the ciliary body, and in the root of the ins. This lacrimal gland tissue was found only in the dorsolateral part of the eye. In the corneoscleral junction and the conjunctiva, the lacrimal gland tissue was composed of acini of the mucoserous type ( fig. 1 ). Some acini were dilated and lined with flattened epithelium. An infiltration of mononuclear cells was found between the acini. In the ciliary body and the root of the iris, the same lacrimal gland tissue was present ( fig. 2 ). Some dilated ducts were present, and cysts of different sizes extended into the anterior chamber. Walls of the cysts were covered with flattened epithelium.
In the lateral part of the eye, the infiltration angle could not be recognized; medially, the angle was normal. A chronic inflammatory reaction was present in the cornea, and infdtration of mononuclear cells was seen in the iris and ciliary body.
Ectopic lacrimal tissue is rare in man and animals. In man, 44 cases of ectopic tissue in the conjunctiva, cornea or the limbal region6 and 17 cases in the orbit have been described.'q6
In animals, four cases of ecotopic lacrimal tissue have been described, one in a white-tailed deeP and the other three in cows>*' In the five-month-old deer, the abnormality occurred bilaterally, and was accompanied by numerous other congenital ocular abnormalities (microphthalmia, maldevelopment of cornea, iris, ciliary body and lens, retinal dysplasia and cartilaginous metaplasia). The ectopic lacrimal gland tissue was in the ciliary body and the iris. In one cow, ectopic lacrimal gland tissue was found in the corneoscleral junction'; in the two other cows the ectopic tissue was found on the lateral aspect of the eye and the bulbar conjunctiva." One had a marked papillary hyperplasia of glandular epithelium indicating a papillary adenoma of ectopic lacrimal gland tissue.
Ontogenetically, the lacrimal gland tissue (and the gland in the membrana nictitans in animals) develops from ectodermal invaginations of the conjunctiva after the closure of the fetal cleft. Based on this knowledge, a number of hypotheses on the pathogenesis of the described anomaly are de~cribed.~ In the cow, the presence of ectopic lacrimal gland tissue in the region of the ciliary body and root of the iris has not been previously described. It must be a congenital anomaly and it is, therefore, of interest that the cow had no apparent ophthalmological difficulties before the age of five years. This could be because the cysts in the ciliary body and the root of the iris were formed at a later age, with subsequent bulging into the anterior chamber.
